The current study was undertaken to assess safety of Pistacia lentiscus fruits fatty oil (PLFO) as a topical traditional remedy. A primary skin and eye irritation tests were conducted with New Zealand white rabbits to determine the potential for PLFO to produce irritation from a single application. In addition, a sub acute dermal toxicity study was performed on 18 NZW rabbits to evaluate possible adverse effect following application of PLFO for 28 days. Based on the results of the current study, PLFO is classified as slightly irritating to the skin and the eye of rabbits (Primary Irritation Index (P.I.I.) = 1.037; Ocular Irritation Index (O.I.I.) = 5.33 at 1 h). In the sub-acute toxicity test, PLFO produced neither mortality nor significant differences in the body and organ weights between control group and treated rabbits. However, a reversible irritant contact dermatitis was observed in the treated areas from the end of the second week of application until the end of experiment. This local phenomenon was accompanied by a significant skin thickening (P≤0.01) since the 12 th day (ANOVA, F = 11, 07143, P = 0, 00765) which is confirmed with an inflammatory granuloma in histological study. Haematological analysis and blood chemistry values of the 2 groups showed no significant differences in any of the parameters examined. In summary, PLFO is minimally irritating to the eye and skin after a single exposure, but it may cause irritant contact dermatitis and a reversible thickening of skin after prolonged use.
Introduction
Pistacia lentiscus L. (Mastic) is an aromatic member of the Anacardiaceae family, largely distributed in the flora of Mediterranean area, which is characterized by nutrient and water scarcity and long term exposures to extensive solar radiation and high temperatures (Margaris, 1981) . This dioecious species can reach 3 m in height (Bonnier and Douin, 1990) and grows wild also in Algeria, Turkey, Morocco, France, Spain, Italy and Greece (Tingshuang et al., 2008) .
The fruit, galls, resin and leaves of the P. lentiscus have a long tradition in folk medicine dating from the time of the ancient Egyptians and Greeks (Palevitch and Yaniv, 2000; Pellecuer et al., 1980) . Serpico and White (1998) reported that there is some evidence of the use of pistacia resin in mummification, at least as early as the Third Intermediate Period. The aerial part has traditionally been used as a stimulant, for its diuretic properties, and to treat hypertension, coughs, sore throats, eczema, stomach aches, kidney stones and jaundice (Bentley and Trimen, 1980; Palevitch and Yaniv, 2000) . Mastic gum is a natural resin that is excreted from the trunk and branches of the mastic bush (Pistacia lentiscus var. Chia). This excretion is produced by incising the bark with a sharp instrument (Dabos et al., 2010) . It has been used by traditional healers for the relief of upper abdominal discomfort, stomach aches, dyspepsia and peptic ulcer (Al-Habbal et al., 1984) .
In the past, P. lentiscus L. oil is used in several industrial applications such as perfumery, food and pharmaceutical (Calabro and Curro, 1974) and it has been re-evaluated these last years as a flavouring in alcoholic beverages and chewing gum (Fernandez et al., 2000) . Several studies have also reported that essential oil from aerial parts of P. lentiscus L. possesses appreciable biological properties such as antioxidant, antiinflammatory, antimicrobial (Benhammou et al., 2008) , antifungal Kordali et al., 2003) and antiatherogenic activities (Dedoussis et al., 2004) . However, little is known about the fatty oil extracted from P. lentiscus fruits. This edible oil is used traditionally by the Tunisian population in their daily diet in salads and pastries. It also serves as a condiment in the North West of Tunisia and is used in the treatment of scabies, rheumatism and in the manufacture of anti-diarrhoea pills (Le Floc'h and Nabli, 1983; Trabelsi et al., 2012). In Eastern Algeria, some families used this fatty oil traditionally to treat respiratory disorders, stomach aches, dermal burns, lombalgies and varicose veins. We have proved scientifically, in a previous study, that this oil stimulates the cicatrizing process in rabbit model (Djerrou et al., 2010) . When applied daily for a six consecutive weeks via rectal route in New Zealand rabbits, the oil was proven to be safe with no adverse effects on liver and kidney functions (Djerrou et al. ,
Primary Dermal Irritation Study (Limit Test)
The purpose of this study is to assess the skin irritation potential of Pistacia lentiscus fatty oil from a single topical application for a four hour period. We have utilized the dermal irritation test method according to the OECD Testing Guideline n° 404 adopted April 24, 2002 . Six male New Zealand white rabbits weighing between 2.7-3.2 kg were used for the present study and each animal served as its own control. On day 0 of the test period, the rabbits were shaved using electric shaver on the trunk and lateral areas (about 10% of the body surface area for application of the test substance). The left side (about 6 cm 2 ) served as a test site, while the right site served as a control site. The rabbits were caged individually and left undisturbed for 24 h. On day 1 of the test period, the oil was applied, at the dose of 0.5ml /site, to intact and abraded skin and was covered with gauze patches which were secured with adhesive tape. In addition to applying the patches of intact skin, patches are applied to areas of skin which have been abraded by scoring through the Stratum corneum, but not sufficiently to cause bleeding (Lansdown, 1972) . The rabbits were then returned to their cages. After 24 hrs the patches were removed and the skin response was scored from erythema and oedema for each rabbit at 1 and 24 hrs after the removal. Dermal irritation was scored and recorded according to the Draize scoring system (Table 1) (Draise et al., 1944). The average of the combined scores given for the areas of intact and abraded skin was referred to as the Primary Irritation Index (Lansdown, 1972) . The animals were observed at 1 h, 24, 48, 72 hrs and 7 days after instillation. The eyes of rabbits were observed and evaluated according to the method of Draize et al. (1944) . After observation using a slit lamp, one drop of 2% fluorescein sodium (in water) was applied to the eyes of the rabbits, and after a few seconds, the eyes were washed with water and 
Values Normal Markedly deepened rugae, congestion, swelling, circumcorneal injection (any or all these or combination thereof), iris still reacting to light ( sluggish reaction is positive) No reaction to light, haemorrhage, gross destruction (any or all of these) Score = A×3 Conjunctivae (A)
Redness (refers to palpebral and bulbar conjunctivae excluding cornea and iris) Blood vessels normal Some blood vessels definitely hyperaemic(injected above) normal Diffuse, deeper crimson colour, individual vessels not easily discernible Diffuse beefy red Score=A×3 the surface of the cornea was observed (Takahashi et al., 1999) . The animals were also observed for signs of gross toxicity and behavioral changes at least once daily during the test period. The average score for all rabbits at each scoring period was calculated, and the time interval with the highest mean score (Maximum Mean Total Score-MMTS) for all rabbits was used to further classify the tested oil by the system of Kay and Calandra (1962) .
Repeated dose dermal toxicity: 21/28 days (Test-limit)
The study was conducted according to the recommendations of the OECD guideline No 410 for Testing of Chemicals, adopted May 12, 1981 . The test was performed on 18 New Zealand (male, white, Initial weight 2.25 to 2.4 kg, age 3 months) rabbits; 6 for the control group and the rest for the tested group. 6 animals from the tested group were considered as satellite group. PLFO was applied topically, at the dose of 1ml/Kg BW/site of about 6 cm square once a day for a period of 28 days for tested animals (MHLW, 2002). Body weight measurements were taken every week. Fur was clipped, carefully to ovoid abrading the skin, from the dorsal area of the trunk 24 h prior to the test and repeated at a weekly interval (EPA, 1998). The rabbits were treated with PLFO once daily. Signs of toxicity (described above) were recorded daily, including onset, degree and duration of toxicity. The treated areas were observed for erythema, edema, skin thickening, cracks, scabs and hair growth. At the end of the experiment, the animals were fasted overnight, and for haematologic and biochemical analysis, blood samples from the marginal ear vein were collected into tubes containing heparin as an anticoagulant. All rabbits of control group and one half of tested animals were killed and the rest (satellite group) were maintained and observed for 14 additional days to test reversibility of lesions. 
Biochemical assays
Blood samples were centrifuged at 3000 rpm for 5 min and the plasma was separated. Selected blood parameters were estimated using an automatic analyzer (Architect CI 8200) in the Hospital Centre of Constantine, and included aspartate amino transferase (AST), alanine amino transferase (ALT), alkaline phosphokinase (Alk-P), blood creatinine, urea, fasting glucose (GLU), total serum protein (TP), albumin (ALB), total cholesterol and triglycerides.
Pathological Anatomy and Histology
In this study, all animals treated (except for satellite group) or untreated were subjected to a full gross necropsy which included: the examination of the external surface of the body, all orifices, cavities (cranial, thoracic and abdominal) and their contents. The liver, kidneys, adrenals, testes, lungs, heart, spleen, bladder, cerebrum and cerebellum were weighed wet, as soon as possible after dissection to avoid drying. Normal skin and treated skin, liver and kidneys were conserved in formaldehyde (10%) for histological examination.
Statistical Analysis
The irritation data are presented as visual scores based on Draize method of erythema and edema, and the Primary Irritation Index (IPI) was calculated. The data obtained from measurements of body weight and the organs were expressed as mean ± SD and were analyzed by One-way ANOVA. The haematological and biochemical parameters were expressed as median ± IQR (Interquartile range) and were analyzed by Mann-Whitney U test. All statistical tests were processed by statistical software (SPSS 10.0 program). The significance level was set at 5%.
Results

Primary Dermal Irritation Study
There was no clinically observable systematic toxicity in any of the tested rabbits. Table 3 shows visual Draize scores for erythema and edema 24h and 72 hrs after removal of the gauze patches. No edema was observed in any tested rabbits during the test; however, a reaction of erythema was recorded in the treated areas of animals. The PII correspondent was calculated to be 1.037. Noting that no irritation on the skin of the control area was observed throughout the entire testing period. In the light of the above observations, we can classify PLFO as slightly irritant of the skin of rabbit. 
Primary Eye Irritation Study
During the experimental period, no particular behavior was observed in the three rabbits which appeared active and healthy, apart from the eye irritation observed in treated eyes. The results obtained (Table 4) show that no corneal opacity or
iritis was observed during the test period. All three treated eyes exhibited conjunctivitis one hour after PLFO instillation, but the overall incidence and severity of irritation decreased with time. The maximum mean total obtained at 1 hour was 16 (n=3) with a correspondent ocular irritation index of 5.33. This index was regressed to 0.66 at 24 hours. All rabbits were free from ocular irritation at 48 hours. Table 4 : Incidence, severity and reversibility of ocular irritation in male New Zealand White rabbits after exposure to PLFO (n=3). 
Repeated dose dermal toxicity: 21/28 days (Limit-test)
During the entire period of experimentation, no animal showed a sign of abnormal behavior in treated or untreated group.
Evolution of body weight
The rabbits weight weekly showed that the difference between the averages of the two groups was not significant. The mean weight of the experimental group has changed from 2300 ± 150 g to 2870 ± 183 g at the end of the fourth week, while the mean weight for the control group ranged from 2360 ± 70 g to 2920 ± 137g at the end the experimental period (Table 5 ). This implies that the application of P. lentiscus fatty oil topically at a dose of 1ml/kg for 28 days did not affect the growth of rabbits.
Dermatological results Evolution of the general condition of the skin
During the first fifteen days of experimentation, hair growth has been hindered, but this phenomenon was similar in both groups. Subsequently, the growth was back to normal in three rabbits of the treated group while the remaining rabbits showed a faster rate of regrowth compared with animals of the same treated group or control group. Two rabbits from the experimental group presented slight cracks and scabs in the treated areas from the 18th days of application till end of the test.
Quantification of irritation
An erythema was observed in the first week of application, edema was also observed in treated areas of two rabbits; the erythematic reaction was increasing and decreasing alternately until the end of the experiment.. Skin sensitization was observed in two rabbits, but this was quite reversible before the end of the second week following the end of experimentation (The reversibility was confirmed in the satellite group).
Thickness of the skin
Thickening of the skin was observed in four of the six treated rabbits. This persisted until the end of the experimental period (Table 5 ). The skin of two rabbits that showed skin sensitization reached 100% of the thickness of the untreated skin or that of control rabbits. After stopping the topical application of PLFO, the skin of animals has recovered its texture and its original volume in 12 days.
Haematological analysis
Haematological parameters recorded in Table 6 show the values belonging generally to the physiological range, both in treated animals than for controls. However, the sixth rabbit from the experimental group recorded a slight decrease of haematocrit (28.2%), a significant decrease in platelet count (60x10 3 /mm 3 ) when compared with medians of its own group (PLFO) or control group. The same rabbit recorded an increase in lymphocytes (66.9%) and monocytes (24%), with a consequent decrease of granulocytes (9%). Noting that the statistical study by Mann-Whitney U test showed that all differences between the two groups were not significant. What it leads us to conclude that the topical application of PLFO caused no disturbance of haematological parameters. -No significant difference between the two groups (P> 0.05) for the various haematological parameters.
Biochemical parameters
Generally, the biochemical parameters of the two groups correspond to physiological norms cited by several authors for the rabbit species (Table 7) . Statistical analysis by Mann-Whitney U test showed that no parameter had any significant difference between the two groups. Based on these results, we can confirm that topical application of PLFO, at a dose of 1 ml/kg, did not involve any disturbance of biochemical parameters. -No significant differences between the two groups (P> 0.05).
.
Pathological Anatomy and Histology
The general appearance of the organs of treated rabbits, and their relative weights were similar to those of control rabbits (Table 8 ). These organs were subjected to pathological and histological study, as some products may affect one or other of the functions of these organs. Atrophy or hypertrophies are the consequences of such alterations. In our study, the histological structure of the kidney (Figure 1 ) and liver ( Figure 2) showed no abnormalities on microscopic examination of sections after preparation and staining with hematoxylin & eosin. Histological examination, which focused on the skin of treated rabbits (Figure 3) , showed an inflammatory reaction with a large inflammatory polymorphic granuloma, composed of poly nuclear cells, lymphocytes and plasmocytes. No abnormality of pilosebaceous annexes had been shown. 
Discussion
The evaluation of the potential for eye and skin irritation is essential for ensuring the safety of individuals in contact with substances in cosmetics, industrial, and in pharmaceutical applications (Ngo and Maibach, 2010) . The Draise rabbit eye and skin irritancy tests have been the standard for such ocular and dermal safety assessments for over 60 years (Ngo and Maibach, 2010) .
In the present study, we investigated eye and skin irritation potential after a single application of PLFO and the sub acute dermal toxicity of this fatty oil. Based on current results, the tested oil may be considered as slightly irritant on the eye and the skin in case of single exposure, but repeated exposures for 28 days induced cumulative irritation reaction. An irritant reaction is described as localized inflammation consecutively to dermal penetration of irritant agents. The primary cutaneous irritancy is known as toxic or irritant contact dermatitis (ICD). The ICD manifests a classic wounding response in the skin, with the formation of erythema, oedema, or both. The symptoms are due to dilatation of dermal blood vessels and transudation of fluid and inflammatory cells from the vascular space into the surrounding tissues (DeLeo et al., 1995) . Other authors reported that the skin reactions may be attributed to the removal of surface lipids or water soluble substances and denaturation of scleroproteins of the horny layer leading to progressive skin irritation and damage (Okuda et al., 2002; Smeenk, 1969; Wadaan, 2006) . The intensity of this inflammatory response is proportional to the exposure dose
Fig 1:
Histology of a kidney stained with HE in rabbits treated with P. lentiscus fatty oil.
Fig 2:
Liver histology stained with HE in rabbits treated with P. lentiscus fatty oil.
Fig 3:
Histology of the skin stained with HE in rabbits treated with P. lentiscus fatty oil. (Patil and Maibach, 1994) . Duration of exposure, contact frequency, occlusion (Chew and Maibach, 2006), period and method of exposure (Mathias et al., 1978) are also important influences in the appearance of clinical symptoms.
The ICD and allergic contact dermatitis (ACD), both immune and non immune-based inflammatory processes may be involved. Immunologic-related toxicity is referred to as allergic dermatitis, while non immunologic inflammatory skin effects resulting from contact is referred to as primary irritation. Both of ICD and ACD have similar clinical characteristics including erythema, induration, scaling, and vesiculation on skin areas of direct contact to the chemical agent (Ngo and Maibach, 2010) . Based on the differences between these two dermal reactions, we would ask if tested rabbits have developed an ACD following the dermal application of PLFO?
It is known that vegetable oils provide triglycerides and a broad spectrum of fascinating fatty acids like oleic, linoleic, linolenic, arachidonic, and erucic. Consequently, they have good compatibility with the natural sebum in the skin (Dweck, 2002) . More attention has been focused on the role that essential fatty acids (EPA's) have in acting as precursors of a variety of inflammatory mediators (Wright, 1998) . Initially, the cyclo-oxygenase and lipoxygenase products of arachidonic acid attracted most interest as mediators of inflammation, pain, and modulators of mononuclear cell behavior in inflammatory skin disease (Camp, 1982; Dowd and greaves, 1985) . More recently, other 20 carbon fatty acids of both the n-6 and n-3 series have been more fully investigated (Wright, 1998) . According to Dweck (2002) , γ-linolenic acid (GLA) is a crucial part of the prostaglandin synthesis responsible for the inflammatory conditions of the skin.
Some researchers have reported some cases of allerginicity in humans due to olive oil (Isaksson and bruze, 1999), irritancy has also been discussed in connection with positive patch tests to olive oil (Kränke et al., 1997) . According to Isaksson and Bruze (1999) , several of the 20 cases reported in the literature with a positive patch test to olive oil had been patch tested with the 9 known components of olive oil, without any positive reactions, they did not elucidate any special component in the olive oil as being the cause of this patient's eczema. An extensive histopathological study on 18 potential penetration enhancers revealed that 10 % oleic acid as an aqueous dispersion induced a significant change in nude mice skin tissue, indicating a possible skin irritation effect (Lashmar et al., 1989) . Sintov et al. (1998) have provided further supporting evidence, that although effective, oleic acid induces some inflammatory effect on the skin in a dose dependent manner.
In view of these previous studies, the dermal reactions observed following application of PLFO may be attributed to the tested dose (1ml/kg BW /site of 6 Cm2). The doses used ordinarily in traditional medicine were lower. In addition, this result cannot be directly extrapolated to humans, since the rabbit is typically more responsive than man; its skin is more permeable than human skin (Bronaugh et al., 1989) . We would now be asking if one or more component of PLFO may be implicated in these dermal reactions. We hypothesize also possible allergic response since some rabbits have manifested more reactions than others and since authors have reported allergic contact dermatitis with other vegetable oils. Some studies are necessary to give more details of this edible oil which know an increasing production and use for therapeutic purposes.
Conclusion
Results from this study demonstrated that the vegetable oil extracted from the fruits of Pistacia lentiscus is slightly irritating to the skin and the eye of rabbits after a single application. But when applied topically at the dose of 1 ml/kg BW for 28 consecutive days, the oil caused a reversible irritant contact dermatitis with skin thickening from the end of the second week until the end of the experiment.
